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1)

2)

3)

4)

5)

6)

7)

8)

Concrete shall have a minimum 28-day 

compressive strength of 4,500 psi, in 

accordance with ACI 318-11.

Information contained herein is the sole property of Sabre Towers & Poles, constitutes a trade secret as defined by Iowa Code Ch. 550 and shall not be 

reproduced, copied or used in whole or part for any purpose whatsoever without the prior written consent of Sabre Towers & Poles.

7101 Southbridge Drive - P.O. Box 658 - Sioux City, IA 51102-0658 - Phone 712.258.6690 - Fax 712.279.0814

3.75 ft of soil cover is required over the entire 

area of the foundation slab.

Rebar to conform to ASTM specification A615 

Grade 60.

See the geotechnical report for compaction 

requirements, if specified.

All exposed concrete corners to be chamfered 

3/4".

Pier
(60) #9 vertical rebar w/ hooks at bottom w/ #5 

ties, two within top 5” of pier, then 12” C/C

Rebar Schedule for Pad and Pier

Pad
(79) #9 horizontal rebar evenly spaced each way 

top and bottom (316 total)

Revision B

By: REB

No.: 172085

Date: 10/19/17

The foundation is based on the following 

factored loads:

   Moment (kip-ft) = 12043.39

   Axial (kips) = 97.01

   Shear (kips) = 97.57

All rebar to have a minimum of 3" concrete 

cover.

The foundation design is based on the 

geotechnical report by Terracon project no. 

J2175120, dated: 9/29/17

Customer: INSITE TOWERS LLC

Antenna Loading per Page 1

Site: Easton, CT CT254

150' Extendible to 170' Monopole at

101 mph Wind with no ice and 50 mph Wind with 0.75 in. Ice per ANSI/TIA-222-G.

Notes:

Grade

33’-6”

6
’-
0
”

2
’-
3
”

0
’-
6
”

3
’-
9
”

9’-0”

Dia.

Two (2) #5 ties 
within top 5” of 
concrete

ELEVATION VIEW

(103.53 Cu. Yds.)

(1 REQUIRED; NOT TO SCALE)

Page 3
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��������������"��@������"��>������"��!������"��>�����;
���������"�0��������%�"�

��������������"��@������"�0>������"��!������"��>�����;
��������0"'&��������%�"�
��'0"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"�0>������"��>������"��>�����;
��������0"�&��������%�"�

��������������"��?������"�%>������"��>������"��>�����;
���������"����������%�"�
����"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"�%>������"��>������"��>�����;
���������"����������%�"�

��������������"��?������"��>������"��>������"�0>�����;
��������'"����������%�"�
����"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"��>������"��B������"�0>�����;
��������'"����������%�"�

��������������"��?������"��>������"��B������"��>�����;
��������%"0���������%�"�
��0�"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"��>������"��>������"��>�����;
���������"�%��������%�"�

��������������"��?������"��>������"��>������"��>�����;
��������'"����������%�"�
��0�"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"��>������"��>������"�0>�����;
��������'"����������%�"�

��������������"��?������"�0>������"��>������"��>�����;
��������%"0���������%�"�
���0"%���""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"�0>������"��>������"��>�����;
��������%"0���������%�"�

��������������"��?������"�0>������"��>������"��>�����;
��������&"�%��������%�"�
��&&"''��""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"�0>������"��>������"��>�����;
��������&"�%��������%�"�

��������������"��?������"�0>������"��>������"��>�����;
���������"����������%�"�
���'"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"��>������"��>������"��>�����;
���������"0���������%�"�

��������������"��?������"��>������"��>������"��>�����;
��������&"�&��������%�"�
��%�"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"��>������"��>������"��>�����;
��������&"����������%�"�

��������������"��?������"��>������"��>������"��>�����;
���������"����������%�"�
��''"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"��>������"��>������"��>�����;
���������"����������%�"�

��������������"��?������"��>������"��>������"��>�����;
��������0"�%��������%�"�
����"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"��>������"��>������"��>�����;
��������0"�%��������%�"�

��������������"��?������"��>������"��>������"��>�����;
���������"�0��������%�"�
����"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
��������������"��?������"��>������"��>������"��>�����;
���������"�0��������%�"�

��������������"��?������"��>������"��>������"��>�����;
���������"�'��������%�"�
����"����""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
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SO#:

Site Name:

Date: 10/19/2017

 149 feet

Pole Data

Diameter: 24.06 in

Thickness: 0.25 in

Yield (Fy): 65 ksi

# of Sides: 18 "0" IF Round

Strength (Fu): 80 ksi

Reactions

Moment, Mu: 311.7 ft-kips

Axial, Pu: 18.07 kips 38.88

Shear, Vu: 28.78 kips

TIA G

Flange Bolt Results Rigid

Quantity: 10  Allowable �*Rnt: 54.54 kips

Diameter: 1 in Adjusted �*Rnt (due to shear): 54.39 kips

Bolt Material: A325 Maximum Bolt Tension: 52.60 kips

 Strength (Fu): 120 ksi Bolt Interaction Ratio: 96.7% ����

 Yield (Fy): 92 ksi Allowable Tension w/o Prying: 54.54 kips �'<0 case

BC Diam. (in): 27.5 BC Override: 0.00 kips

 Total Bolt Tension with Prying: 52.60 kips

Flange Plate Results

  Rigid

Diameter (in): 30 Dia. Override: Compression Side Plate (Mu/Z): 15.0 ksi TIA G

Thickness: 1.5 in Allowable �*Fy: 45.0 ksi �*Fy

Center Hole Diam.: 16 in Compr. Plate Interaction Ratio: 33.3% ����

Yield (Fy): 50 ksi 13.32

Single-Rod B-eff: 7.64 in

Drain Hole: 1 in. diameter

Drain Location: 11 in. center of pole to center of drain hole

Bolt Data

Plate Data

 

172085B

Easton, CT

Elevation =
Round Flange Plate and Bolts per ANSI/TIA 222-G

No Prying
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SO#:

Site Name:

Date: 10/19/2017

Diameter: 74.320 in (flat to flat)

Thickness: 0.5625 in

Yield (Fy): 65 ksi

# of Sides: 18 "0" IF Round

Strength (Fu): 80 ksi

Moment, Mu: 12043.39 ft-kips

Axial, Pu: 97.01 kips

Shear, Vu: 97.57 kips

Other

AISC LRFD

Quantity: 30   

Diameter: 2.25 in Anchor Rod Results

Rod Material: A615 Rigid

Strength (Fu): 100 ksi Maximum Rod (Pu+ Vu/�): 244.7 Kips AISC LRFD

Yield (Fy): 75 ksi Allowable �*Rnt: 260.0 Kips (per 4.9.9)

BC Diam. (in): 82 BC Override: Anchor Rod Interaction Ratio: 94.1% ����

 

  Base Plate Results

Diameter (in): 87.75 Dia. Override: Rigid

Thickness: 2.75 in Base Plate (Mu/Z): 38.8 ksi AISC LRFD

Yield (Fy): 50 ksi Allowable �*Fy: 45.0 ksi (per AISC)

Eff Width/Rod: 7.86 in Base Plate Interaction Ratio: 86.3% ����

Drain Hole: 2.625 in. diameter

Drain Location: 35 in. center of pole to center of drain hole

Center Hole: 62 in. diameter

172085B

Easton, CT

Round Base Plate and Anchor Rods, per ANSI/TIA 222-G

Pole Data

Anchor Rod Data

Plate Data

Reactions
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MAT FOUNDATION DESIGN BY SABRE TOWERS & POLES

170' Monopole INSITE TOWERS LLC Easton, CT (172085) 10-19-17 REB

Overall Loads:

Factored Moment (ft-kips)        12043.39

Factored Axial (kips) 97.01

Factored Shear (kips) 97.57

Bearing Design Strength (ksf) 18 Max. Net Bearing Press. (ksf) 12.59

Water Table Below Grade (ft) 999

Width of Mat (ft) 33.5 Allowable Bearing Pressure (ksf) 12.00

Thickness of Mat (ft) 2.25 Safety Factor 2.00

Depth to Bottom of Slab (ft) 6 Ultimate Bearing Pressure (ksf) 24.00

Quantity of Bolts in Bolt Circle 30 Bearing �s 0.75

Bolt Circle Diameter (in) 82

Top of Concrete to Top

of Bottom Threads (in) 60

Diameter of Pier (ft) 9 Minimum Pier Diameter (ft) 8.17

Ht. of Pier Above Ground (ft) 0.5 Equivalent Square b (ft) 7.98

Ht. of Pier Below Ground (ft) 3.75 Square Pier? (Y/N) N

Quantity of Bars in Mat 79

Bar Diameter in Mat (in) 1.128
Area of Bars in Mat (in

2
) 78.95

Spacing of Bars in Mat (in) 5.06 Recommended Spacing (in)  5 to 12

Quantity of Bars Pier 60

Bar Diameter in Pier (in) 1.128

Tie Bar Diameter in Pier (in) 0.625

Spacing of Ties (in) 12

Area of Bars in Pier (in
2
) 59.96 Minimum Pier As (in

2
) 45.80

Spacing of Bars in Pier (in) 5.22 Recommended Spacing (in)  5 to 12

f'c (ksi) 4.5

fy (ksi) 60

Unit Wt. of Soil (kcf) 0.1

Unit Wt. of Concrete (kcf) 0.15

1

Volume of Concrete (yd
3
) 103.53

Two-Way Shear Action:

Average d (in) 22.872

φvc (ksi) 0.228 vu (ksi) 0.202

φvc = φ(2 + 4/βc)f'c
1/2

0.342

φvc =φ(αsd/bo+2)f'c
1/2

0.241

φvc = φ4f'c
1/2

0.228

Shear perimeter, bo (in) 411.15

βc 1

One-Way Shear:

φVc (kips) 1048.5 Vu (kips) 679.2

Stability:

Overturning Design Strength (ft-k) 13524.5 Total Applied M (ft-k) 12677.6
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Pier Design:

φVn (kips) 1069.8 Vu (kips) 97.6

φVc=φ2(1+Nu/(2000Ag))f'c
1/2

bwd 1069.8

Vs  (kips) 0.0  *** Vs max = 4 f'c
1/2

bwd (kips) 2503.8

Maximum Spacing (in) 6.78 (Only if Shear Ties are Required)

Actual Hook Development (in) 21.74 Req'd Hook Development ldh (in) 13.54

*** Ref. To Spacing Requirements ACI 11.5.4.3

Flexure in Slab:

   φMn (ft-kips) 7578.3 Mu (ft-kips) 7531.4

a (in) 3.08

Steel Ratio 0.00859

β1 0.825

Maximum Steel Ratio (�t) 0.0197

Minimum Steel Ratio 0.0018

Rebar Development in Pad (in) 150.14 Required Development in Pad (in) 33.45

Condition 1 is OK, 0 Fails

Maximum Soil Bearing Pressure 1

Pier Area of Steel 1

Pier Shear 1

Interaction Diagram Visual Check 1  

 Two-Way Shear Action 1

One-Way Shear Action 1

Overturning 1

Flexure 1

Steel Ratio 1

Length of Development in Pad 1

Hook Development 1
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